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Introduction
The globalization process in the past decades has exerted a great impact on economic activities (including export and imports) in many nations. The decline in transportation and communication costs made also the people's movement easier and cheaper. The softening of policy barriers has further facilitated cross-border investments and has increased the flow of goods, capital, people and knowledge across international borders. As a result, open economies are nowadays quickly integrating and becoming more closely dependent on each other.
Migration as a structural cross-border flow of humans has increased significantly in the past decades. The United Nations has indicated that the stock, of international migrants has increased from 75 to about 200 million between 1960 and 2005. The inflow of foreign direct investment (FDI) has also shown an upward trend and increased from 225 $ billion in 1990 to 1,979 $ billion in 2007 1,979 $ billion in (UNCTAD, reports 1992 1,979 $ billion in and 2009 ). Migration is not a stand-alone activity; immigrants may stimulate international trade and remove bilateral investment barriers, because immigrants bring with them their own national culture, traditions and language. They also have often deep market information, which is crucial for international investors. These factors reduce the transaction costs and may enhance and facilitate FDI and trade flows between the host country and the country of origin. Thus, it seems plausible that an increase in the stock of immigrants from a particular country may be accompanied by an increase in FDI. Empirical data show that the majority of the OECD countries are the final destination for the largest part of international migration movements. Immigration movement not only happens from outside OECD countries, but there is also a major migration movement between OECD countries. The foreign-born population in 2006 accounted for 11.7 percent of the total population in OECD countries, which shows an increase of 18 percent compared to the year 2000 (International Migration Outlook: SOPEMI, 2008) . The UK, as one of the bigger OECD countries, has always been one of the most important destinations for migrants (from outside OECD countries as well as from inside). This country has received a significant number of immigrants over the period of 2000 to 2007. The stock of foreign-born population in the UK (in percentage of total population) increased from 4.0 percent in 2000 to 10.1 percent in 2006, giving the UK a net rise of 6.1 percent in 6 years. There is also an upward trend in the stock of FDI both inward into and outward from the UK during the above mentioned period. Our study seeks to explore the applicability of international trade theory, by using in particular the so-called gravity model or spatial interaction model, to modeling FDI flows. In our applied work, we will use a panel data approach to analyze cross-sectional and time-series data at the same time. In this study, we look at the relationship between the stock of immigrants and the bilateral volume of FDI (inward and outward), with 22 1 countries for inward FDI and 27 2 2. Literature Review countries for outward FDI, for the years 2001 to 2007 for the UK. As there is a potential endogeneity of migration with respect to FDI, we also use an instrumental variable approach to further investigate this causality relationship. The remaining part of the paper is organized as follows: the next section presents a concise literature review, while Section 3 offers a statistical estimation approach for our study. Then, Section 4 shows the data sources and some data explorations, while Section 5 presents the empirical model results obtained from the data. Finally, Section 6 provides some concluding remarks.
The rapid growth in the foreign-born population in many high and middle-income countries in recent decades has prompted much research on the socio-economic dimensions of immigration. This is particularly due to the fact that immigration is not a stand-alone activity; for instance, flows of immigrants may influence international trade and investment barriers, since immigrants bring with them their specific indigenous culture, tradition, language, and market information. Various econometric studies conducted since the early 1990s show that immigration has a statistically significant impact on merchandise trade and FDI.
A number of studies have shown indeed that migrant networks contribute to reduce transaction costs between the host country and country of origin. The role migrants can play in promoting bilateral trade and investment is nowadays well recognized, thanks to the seminal work of Gould (1994) and subsequent research. There is an abundant literature on the link between migration and bilateral trade, for example by White (2009) , Tadesse and White (2008) , Bacarreza and Ehrlich (2006) , Jansen and Piermartini (2005) , Girma and Yu (2002) , Head and Ries (1998), and Gould (1994) . These studies indicate that migration has a significant impact on international (bilateral) trade, as the presence of migrants decreases trade and investment barriers. The validity of these findings is confirmed in a meta-analysis on the relationship between migration and trade (see Genc et al., 2010) . Moreover, additional studies on the link between migration and international tourism have also shown a positive correlation between migration and international tourism, both on the basis of a meta-analysis and through case study research (see Gheasi et al. 2009 ). In contrast, the relationship between migration and FDI is an under-investigated area. A limited number of studies for example, Aroca and Maloney (2005) , Tong (2005) , Buch et al. (2006) , Kugler and Rapoport (2007) , Bhattacharya and Groznik (2008) , Javorcik et al. (2010) and Federici and Giannetti (2010) have addressed this link, and they reported a positive and significant link between migration and FDI. Javorcik et al. (2010) have shown that the stock of US FDI abroad is positively correlated with the presence of migrants. Their study further indicates that the presence of migrants with a college education and of those with a higher education has a significant impact on FDI. It is interesting that a World Bank study shows that the outflows of FDI from the United States from a specific sector to a specific country are triggered by the existing share of laborers in that sector from that country (Aroca and Maloney, 2005) . Next, Federici and Giannetti (2008) have also studied the link between migration and FDI, and they found a strong evidence of network externalities, which is mainly associated with the skilled diaspora. And finally, Buch et al. (2006) showed that German FDI outflows and migration inflows are strong complements. In conclusion, some fragmented statistical evidence is present on the relationship between migration and FDI. There is certainly a need for more solid empirical research. This will be presented with the next section.
Estimation Approach
The gravity model is the most commonly used model in the empirical literature to explain the variations in trade or investment between countries ( see van Bergeijk and Brakman, 2010) . We will follow here the standard gravity equation that typically links bilateral flows of some sort between two places to their combined economic size (masses) and (negatively) to the geographic distance. The term physical mass can according to Isard et al. (1998) be replaced by many other indicators, such as size of the economy, population, income level, GDP and so on. This model is commonly used to explain variations in trade, but it can also be used for an analysis of FDI (Blonigen, 2005 ).
The gravity model has been used for different spatial flow phenomena. For example, Karemera et al. (2000) used this model to test empirically determinants of international immigration and Porojan (2001) and Eaton and Kortum (1999) used this model to measure specific factors (technology, infrastructure and so on) in international trade, while Tong (2005) , Javorcik et al. (2010) and Buch et al. (2006) used the gravity model to study the link between migration and foreign direct investment. Bhattacharya and Groznik (2008) employed the gravity model with cross-section dummy variables in studying the effect of migration on investment. The dummy variables approach for each partner country in Bhattacharya and Groznik (2005) avoids the need for strong theoretical underpinnings. We do not apply in our study cross-section dummies, because we aim to explore the effect of migrants on total investment positions, which requires data on the total number of migrants living in the UK. Therefore, an application of cross-section dummies is not a useful approach in our study. The general specification is:
where FDI it is the UK's outward FDI to (or inward FDI from) country i at time t; M it denotes the stock of immigrants by foreign nationality from country i living in the UK at time t, while X it represents a vector of variables that influence bilateral FDI between the UK and partner country i at time t. The gravity equation that we use to measure the impact of migration on the volume of FDI (inward and outward) is now:
where all variables are measured in natural logarithms, apart from I it (Insitutitional quality) and the dummy variables. The dependent variables (FDI (UK-i)t ) are the inward and outward flows of FDI to and from the UK. The explanatory variables are defined as follows: Y it is GDP per capita 3 of country i in constant US$ at time t; M it is the stock of immigrants by nationality from country i living in the UK at time t; P it is the total population of country i at time t; D UK-i is the geographical distance between the UK and country i; I it presents the institutional quality in country i 4
As model (2) does not take account of the endogeneity of the stock of immigrants with respect to the inward and outward stocks of FDI from and to the UK, we adopt here an instrumental variable approach to cope with the causality problem. For the choice of instrumental variables, we follow Javorcik et al. (2010) , and we use the cost of obtaining a national passport in the original country i, normalized by the country's GDP per capita. McKenzie (2005) finds that higher passport costs are associated with outward immigration. In addition, we also use the 10-year lag of the total stock of at time t. The latter variable is incorporates information on voice and accountability, political stability, government effectiveness, regulatory quality, rule of law, and control of corruption (see for details Kaufmann et al. 2009 
Data Sources
, and a dummy variable for non-OECD countries, which takes the value of 1, if the country is not a member of OECD, and 0, otherwise.
In our study we used data from different sources. We use the World Development Indicators from the World Bank for GDP per capita at a constant US dollar value, and total population. GDP per capita and total population are used to estimate the potential market size. Next, our bilateral FDI and migration (the stock of foreign population by nationality) cross-section model was estimated for the UK, with 27 countries for outward FDI and 22 countries for inward FDI, using the OECD online database. FDI volumes were obtained from the OECD International Direct Investment Statistics Yearbook 2001-2007, while the stock of migrants (foreign population by nationality) has been obtained from the OECD international migration database for the years 2001-2007. Moreover, we also used the education level of immigrants from the OECD Database of immigrants and expatriates. This database identifies migrants by country of birth and also identifies whether they have a low (non-completed secondary school), medium (completed secondary school) or high (tertiary) educational attainment. These data are available only for one year (2001), but we used it to analyse the impact of immigrants' education on FDI investments during the years after. We used high and low education of immigrants in our analysis.
The institutional variable which represents the quality of the business climate is measured by using the average of voice and accountability, political stability, government effectiveness, regulatory quality, rule of law, and control of corruption from the 'governance matters' indicator developed by Kaufmann et al. (2009) . The indicator ranges from 2.5, the highest quality of governance, to -2.5, the lowest. Our geographical distance is measured in kilometers and taken from the www.cepii.fr website. This database provides relevant information, such as colonial ties, geographical distance and language etc.
The costs of a passport were derived from McKenzie (2005) . This information is normalized by GDP per capita in the origin country. The passport cost for Zambabwe was taken from the Co-home Ministry, and for Iran from Wikipidia (biometric passport). As indicated by McKenzie (2005) , the costs of a passport can be a barrier to outward migration. We also used a 10-year lag of stock of migrants from various countries living in the UK; it is normalized by total population in the source country. We have a dummy variable taking the value of 1 for Commonwealth countries, and 0, otherwise. This variable is used to capture the language effect as well as the colonial tie between the UK and country i.
Empirical Results

OLS results
The data described in Section 4 were used as an input for an OLS regression analysis. The empirical results of this regresssion are presented in Table 2 . The OLS results for inward FDI show that the model explains 79 and 87 percent of the variance in the error terms in both columns (I and II), respectively. The OLS results for the outward FDI stock explain 69 and 77 percent of the variance in both columns (III and IV), respectively. Hence, unobserved factors play a somewhat greater role in outward FDI than in inward FDI.
The estimated coefficients appear to have the theoretically expected signs. The most important link on the stock of immigrants is positively related to the outward volume of FDI and it is significant at a one percent significance level. This means that if the stock of immigrants (from the 27 countries considered) living in the UK increases by one percent, the outward FDI investment from the UK will increase by approx 0.60 percent. However, there is no significant relationship between the stock of immigrants and the inward volume of FDI, as appears from our OLS empirical results (column I). This shows that the stock of migrants has no significant effect on the total inward FDI from their country of origin to the UK.
It is often suggested that education matters in the impact assessment of migrants. And therefore, we included the education level of immigrants living in the UK. Our results show that immigrants with a higher education have a positive impact on both the inward and outward volume of FDI, respectively. We find that a one percent increase in the number of immigrants with a higher education from a source country into the UK, increases ceteris paribus the outward volume of FDI by 1.26 percent, while a one percent increase in the stock of immigrants with a higher education raises the inward stock of FDI by 1.48 percent, respectively. Thus, higher educated migrants have a higher impact on inward FDI to the UK. The presence of educated migrants in the UK apparently reduces the transaction cost of FDI in both directions. This is a rather robust finding, because other studies (see e.g. Javorcik et al., 2010) have also found some evidence that migrants with a higher education have a larger effect on FDI, while Guellec and Carvantes (2001) showed that sometimes FDI may flow to countries where there is already skilled labor available. They present as an empirical example Israel and India. At the same time, Ivlevs (2006) indicates theoretically that the presence of high-skilled immigrants may cause inward FDI flows to the host country. Our results show that for migrants with a lower education, a one percent increase in the number of lower educated migrants in the UK is associated with a 0.71 and 0.46 percent decrease in both directions of FDI (inward and outward), respectively.
The impact of the total population of the origin country is positively related to the inward and outward FDI and it is significant at one percent in all columns, respectively. This means that the UK receives FDI and invests more in countries with large markets (in terms of population). Besides, the GDP per capita of country i (a proxy for purchasing power) is positively related to both the inward and outward volume of FDI, and it is significant at a one percent level in both directions of investment, respectively. This means that the higher the GDP per capita of the country of origin, the higher the investment in the UK and the more FDI investment they acquire from the UK. Yes Yes Yes Yes Robust standard errors are given in parentheses. Legend: ***significant at 1%, ** significant at 5% and * significant at 10%.
The geographical distance between the UK and the origin countries plays a significant role in the inward and outward FDI to and from the UK. Our empirical results show that geographical distance is significant at a one percent level and is negatively related to both directions of FDI, respectively. Furthermore, some recent studies indicate that a larger geographical distance represents a greater cultural distance and thus, higher communication and information costs (see Buch et al., 2005) .
The variable referring to institutional quality appears to be positively related to the outward and inward volume of FDI, respectively, while it is significant at a one percent level for inward FDI. For the inward FDI investment, we used the UK institutional quality. Our results show that this variable is significant and positively related to inward FDI. This is robust, as all previous studies also reported a positive and significant link between institutional quality and FDI. In addition, Wie (2000) and Habib and Zurawicki (2002) showed that corruption significantly reduces the inflows of investment, because poor quality of institutions that are necessary for the well functioning of business increases the cost of doing business and thus, reduces FDI.
The dummy variable for Commonwealth countries, which captures the language and colonial tie effect, is mostly significant at one percent and positively related (apart from column IV) to both directions of FDI, respectively. This variable has a larger impact on inward FDI than an outward FDI. This indicates that the UK attracts more FDI from Commonwealth countries in comparison with the UK's investments in Commonwealth countries.
Instrumental variables results
It should be noted that FDI may also impact on migration flows. Thus, the above results from the OLS regression analysis may be biased and inconsistent, because of hidden endogeneity. In order to improve the above estimation results, we test the data for possible endogeneity of explanatory variables and unobserved heterogeneity. Therefore, we use an instrumental variables (IV) technique to test the possible endogeneity between the stock of foreign population by nationality living in the UK, education level of immigrants (immigrants with higher education (tertiary level) and immigrants with lower education) and the FDI (inward and outward direction). The education levels of immigrants are both incorporated in one regression based on instrumental variables. We followed the work by Javorcik et al. (2010) and used as instrumental variables: a 10-year lag of the stock of migrants from countries in our analysis living in the UK, normalized by total population of the source countries with for same year. As mentioned above, other instrumental variables are: passport cost (see McKenzie, 2005) normalized by GDP per capita, a dummy variable for Islamic countries, and a dummy variable for non-OECD countries.
As Table 3 shows, the instrumental variables are performing well and they explain significant parts of the stock of immigrants (both educated and non-educated). The under-identification test (Kleibergen-Paap statistics) in the second stage (Table 4) demonstrates that our estimation does not suffer from a weak instrument problem. The 10-year lag of stock of migrants normalized by total population of source country in the same year has the expected positive sign and it is statistically significant at one percent for the stock of migrants. This means that history of migration to the UK matters for the future inflow of migrants from countries considered in our analysis. However, the passport cost is positively related with the presence of immigrants in the UK. This is may be due the fact that most of the countries we used in our database are countries (apart from Turkey), where actual passport costs are not very prohibitive.
The dummy variable for Islamic countries has the expected negative sign, and it is mostly statistically significant (column I, II, IV, and V). This shows that the outward migration from Islamic countries is less than from non-Islamic countries. This may be due to our previous 7 As we can see from the second stage of our IV estimation (see Table 4 ), the stock of immigrants (obtained via the first stage of IV estimation) is positively related to both directions of FDI, and it is statistically significant in the outward FDI investment. This means that the stock of migrants living in the UK is a good predictor for the UK investment in the countries considered in our analysis. A one percent increase in the total stock of migrants is associated with a 0.25 percent increase in outward FDI from the UK. This is finding is supported by other studies: Javorcik et al. (2010) found from US data that a one percent increase in the stock of migrant from a certain country is associated with 0.35 to 0.42 percent increase in outward FDI from the US. justification regarding female traveling from Islamic countries. Furthermore, the dummy variable for non-OECD countries is mostly positively related to migration, which probably means that the UK is a major destination for migrants from non-OECD countries.
The IV regression shows a robust result for the stock of immigrants with higher and lower education level in both directions of FDI in Table 4 , respectively. This means that the higher the education level of immigrants living in the UK, the more effect they have on both directions of FDI, respectively. This finding is robust, and confirms the findings of Javorcik et al. (2010) and Docquier and Lodigiani (2008) , who have also found evidence that the effect of migrants with higher education is larger. In conclusion, our main finding is that education matters for the impact of migrants. Robust standard errors are given in the parentheses. Legend: ***significant at 1%, ** significant at 5% and * significant at 10%. Estimated parameters of other explanatory variables are not reported here. Details are available on request. Yes Yes Yes Yes Robust standard errors are given in the parentheses. Legend: ***significant at 1%, ** significant at 5% and * significant at 10%.
Concluding Remarks
The purpose of this paper was to study the link between the stock of migrants in the UK and FDI (inward FDI and outward FDI). Previous studies have also suggested a linkage between migration and FDI. However, the linkage between the stock of migrants and FDI (inward and outward) to and from the UK has according to our knowledge not been previously explored. We used panel-pooled data for 22 countries for inward FDI and 27 countries for outward FDI during the period 2001 to 2007. We also applied an instrumental variable approach to take into account the potential simultaneity between migration and FDI.
Our results show that the UK FDI abroad is positively related with the presence of migrants from a particular country. This result is plausible and in line with previous studies which also found that the stock of migrants in the host country serves as an important channel of information between host and origin country. The statistical results did not show a significant impact of migration on inward FDI to the UK. However, our findings further demonstrate that the presence of migrants with a higher education has a strong and positive effect on FDI investment in both directions. This means that educated migrants tend to have a positive effect on the economic integration of their country of origin with the host country and the global economy.
